The effect of hypoxia and of energy depletion on 1,4-dihydropyridine binding sites in rat cardiac membrane fragments.
The effect of hypoxia, reoxygenation and chemically-induced high energy phosphate depletion (caused by inhibition of oxidative phosphorylation and glycolysis) on the affinity (Kd), density (Bmax) and selectivity of high affinity 1,4-dihydropyridine (DHP) calcium antagonist binding sites was studied in rat isolated cardiac membranes, using (+)[3H]PN200-110. Neither 30 nor 60 min normothermic (37 degrees) hypoxia affected either the Bmax or Kd of these sites, relative to aerobic controls. Fifteen min reoxygenation after 60, but not 30, min hypoxia reduced the density of the DHP binding sites, without altering their affinity or selectivity. Aerobic perfusion with 0.1 mM DNP (an uncoupler of oxidative phosphorylation) for 30 min at 37 degrees caused an increase in Bmax (P less than 0.05) both in the presence (48%) and absence (27%) of glucose, without any change in Kd. This increase in Bmax was attenuated during a further 30 min perfusion with DNP. Thirty min perfusion with 1.0 mM IAA and 0.1 mM DNP resulted in a significant increase (27%) in the Bmax of the DHP binding sites. A further 30 min perfusion with IAA and DNP caused the Bmax to return to control levels. The Kd was not altered under these conditions. Irrespective of the perfusion conditions, the selectivity of the binding sites was unchanged, with (+)PN200-100 greater than (-)Bay K8644 greater than (-)PN200-110 = (+)Bay K8644 in displacing bound (+)[3H]PN200-110. Under all conditions, (-)D600 always interacted allosterically with the DHP binding sites, and the binding was stimulated by d-cis diltiazem. These results show that neither hypoxia nor chemically-induced ATP depletion mimic the effect of ischaemia on cardiac DHP binding sites.